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Abstract. Our work focuses on the quantification of the influence of climatic conditions 
from Transylvania on early blight attack degree, considered dependent variable, in potato experimental 
cultures based on observations performed on temperature and precipitation quantities, considered 
independent variables, during 2011. Our experiment was developed during April 1st - September 30th, 
2011, in a private farm located in Transylvanian Plain on 2000 m2 area, cultivated with Desiré potato 
variety.  
For data analyzing the STATISTICA v. 6.0 programme was used. The experiment shows a 
linear dependence between early blight attack degree, precipitations and temperature, and that 
temperature have significant influence on early blight attack degree, while the influence of the 
precipitation quantities is not significant (Y = 11.889 + 1.272X1 + 0.027X2) in prediction of the attack 
degree. 
 
Key words: Alternaria solani Sorauer, clime, Desiré potato variety, attack degree, regression 
line. 
 
INTRODUCTION 
 
Potato (Solanum tuberosum L.) is a basic vegetable culture in Romania, cultivated in 
all regions of the country. Many pathogens may be considered natural enemies of this culture, 
function of a series of factors: cultivation system and technology, clime or climatic changes, 
that in last decades also affected Romania (Coakley et al., 1999; Escuredo et al., 2010; 
Pscheidt and Stevenson, 1988).  
One of the most frequent potato diseases is the early blight, caused by Alternaria solani 
Sorauer. The presence of this disease has as result the defoliation in the potato plant with 
negative influence on the size of the tubercle. Sunken, irregular lesions surrounded by a raised 
purple border are the most frequent symptoms of the tubers attacked by this disease. These 
lesions are dry, and seldom invaded by secondary organisms (Braovean et al., 2009; Oroian I., 
2008, 2010).  
The attacked tuber tissue is characterized by a brown discoloration and leathery or corky 
consistence. The increase of the temperature and precipitation quantities may enhance the 
plant vulnerability against this disease (Oroian I., 2008, 2010).  
Lots of strategies are used worldwide in order to fight against potato diseases 
(Braovean et al., 2009), which may include different attack degree prediction models  
(Khayatnezhad et al., 2011). 
The quantification of the influence of climatic conditions from Transylvania on early 
blight attack degree, considered dependent variable, in potato experimental cultures based on 
observations performed on temperature and precipitation quantities, considered independent 
variables, during 2011 was the aim of our work. 
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MATERIAL AND METHOD 
 
Our experiment was developed in the period April 1st - September 30th, 2011. 
Transylvanian Plain was the location of the private farm where the experimental potato field 
was monitored. From climatic point of view, the area is characterized by annual average 
precipitation between 500 - 600 mm, and average temperature between 9 - 11°C (19 - 22°C in 
the month of July).  
A plot was established in an experimental 2000 m2 area and it was cultivated with 
Desiré potato variety. Potato field was daily monitored during experimental period. 
Temperature was measured in the field and precipitation quantities from the Romanian 
National Meteorological Administration.   
We used the coefficient of multiple correlation (R) in order to quantify the intensity of 
these relationships. The significance of the relation between dependent variable and independent 
variables was tested using the Fisher test. 
The averages of precipitation, temperature, attack degree AD%, and regression line 
were calculated. Graphic representation of the relationship between considered dependent and 
independent variables was made. For data analysing the STATISTICA v. 6.0 programme was 
used. 
 
RESULTS AND DISCUSSIONS 
 
Both temperature and precipitations during 2011 in the studied area, where the 
experimental potato field was placed, frame within the normal limits, with averages of 9.330C ± 
0.79 (s = 2.38) and 79.14 mm ± 13.06 (s = 45.24), respectively (Tab. 1).  
 
Tab. 1 
 
The climatic conditions recorded in the county of Cluj during the experimental year 2011 
 
Statistical parameter n Temperature (0C) Humidity (%)  Precipitations (mm) 
X  12 9.33 67.32 79.14 
X
s  12 0.79 8.24 45.24 
s 12 2.38 6.20 13.06 
 
 
The average values of these climatic parameters during the period when early blight 
attack is present at different degrees are of 16.280C ± 2.34 (s = 5.74) for temperature, 97.63 mm 
± 2.34 (s = 5.74) for precipitations, while the average early blight attack degree was reported to 
be of 11.48% ± 2.34 (s = 5.74), respectively (Tab. 2).      
 
 
Tab. 2 
 
The climatic conditions recorded in the county of Cluj during months when alternariosis may attack the potato 
cultures (April – September) in the experimental year 2011 
 
Statistical 
parameter 
n AD (%) Temperature (0C) Humidity (%)  Precipitations (mm) 
X  6 11.48 16.28 76.45 97.63 
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X
s  6 2.34 1.61 1.49 18.76 
s 6 5.74 3.95 3.66 45.95 
 
Between temperature and humidity, during April and September 2011, when early blight 
attack was recorded in the experimental potato culture, a moderate positive correlation of 0.625 
was emphasized, with low representativeness of 39.18%, respectively (Fig. 1). 
 
 
Y = 35.261 +3.437X, R = 0.625, R2 = 0.391 
 
                                                                                     Temperature 0C 
 
Fig. 1. The correlation between temperature and humidity, during April and September 2011, when early blight 
attack was recorded in the experimental potato culture 
 
The graphic representation of the evolution of the early blight attack degree function of 
temperature and precipitations shows a linear dependence between disease, precipitations and 
temperature. So, the biggest average temperature was recorded in July and August (20.100C), 
and this corresponds to an attack degree of 17.10%, and 14.80%, respectively, while the biggest 
average value reported for precipitation 116.11 mm corresponds to the biggest average attack 
degree 17.40% (Fig. 2).  
Exception was recorded in September, when the precipitation level increased from 58.68 
mm to 73.92 mm, the early blight attack degree decreased from 14.80% to 3.20%, which is 
easily explainable by the decrease of temperature from 20.100C to 13.800C (Fig. 2).   
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Fig. 2. The relation between early blight attack degree, temperature and precipitation evolution during April – 
September 2011 
 
 
The F value (21.648) calculated for the interaction early blight attack degree, 
temperature and precipitations demonstrates the possibility of using the multiregression model 
(p < 0.016) for analyzing the interdependence between these three parameters (Tab. 3).  
 
Tab. 3 
 
The analyze of variance applied to the interaction alternariosis attack degree, temperature, and precipitations in the 
county of Cluj during April – September 2011 
 
Source of variance DF Sum of Squares Corrected dispersion  F p 
Regression variance 2 154.089 77.044 21.684 0.016 
Residual variance 3 10.659 3.553   
Total variance  164.748    
 
The regression model explains 93.50% of estimated attack degree of early blight 
function of temperature and precipitations (Tab. 4). The coefficient of multiple correlation R = 
0.967demonstrates very strong positive dependence between dependent and independent 
variables.  
The regression line indicates the significant influence of the independent term and 
temperature, while the precipitation would have not significant influence in predicting the early 
blight attack degree (Y = 11.889 + 1.272X1 + 0.027X2). 
 
 
 
 
 
 49 
Tab. 4. 
  
The multiple regression analyze applyed for emphasizing the relationship between early blight attack degree, 
temperature, and precipitations in the experimental potato culture, in 2011 in the county of Cluj 
 
Issue T – Pp – AD 
The coefficient of multiple correlation, R 0.967 
Determination coefficient, R2 0.935 
Regression line Y =  11.889 + 1.272X1 + 0.027X2 
t1  3.273 (p = 0.0466) 
t2  5.669 (p = 0.0108) 
t3 1.404 (p = 0.2548) 
T – Temperature; Pp – Precipitations; AD – early blight attack degree 
 
 
CONCLUSIONS 
 
Alternaria solani Sorauer, which causes the early blight disease in potato (Solanum 
tuberosum L.) is strongly influenced by the climatic conditions (temperature and 
precipitations) in experimental culture of Desiré potato variety placed in Transylvania. 
A linear dependence between early blight attack degree, precipitations and temperature 
was found, in conditions of biggest average temperature recorded in July and August (20.100C), 
correspondent to an attack degree of 17.10%, and 14.80%, and biggest average precipitation 
quantity of 116.11 mm corresponding to the biggest average attack degree 17.40%.  
According to the regression line resulted from the application of the multiple regression 
analyze, the independent term and temperature have significant influence on early blight attack 
degree, while the precipitation would have not significant influence (Y = 11.889 + 1.272X1 + 
0.027X2). The model has a big representativeness confirmed by the value of the determination 
coefficient, 93.50% respectively. 
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